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(57) Abstract: 

Wcnonb30BaHMe: M3o6pereHne othochtch k mcahuhhckom TexHHKe m motkct 6biTb 
McnonB30BaHo b xnpyprHW, opTone^HH h CTOMaTonopHH. Cviuhoctb H3o6pereHMH: 
aBTOMaTHMecKwe kohtpojib coctohhmh o6pa6aTbiBaeMOH 6uoTKaHM w ynpaBJieHHe 
napaMerpaMM M3jiyMeHHM na3epoB /jocrnraioTCH 6jiaro;japH coBOKynHOCTM BBe^eHHtix b 

yCTpOMCTBa XOTH 6bl O^HOrO npHeMHHKa HH<t>OpMain4H O COCTOHHHH 6MOTKaHH, BBIXO/J 

KOToporo coejjHHeH c bxo^om 6noKa ynpaBJieHHe, h aneKTpoHHBix Kmoueii, 
y CTaH o Bji e h h bix b uennx nnTaHMn jia3epoB h ynpaBJineMBix bbixo/jhbimh cHraajiaMH 
6noKa ynpaBneHMH. HanwHHe b o^hom ycrpoMCTBe flpyx hjih Tpex jia3epoB c pa3nH*iHBiMH 

flHHHaMH BOJ1H M3JIVMeHHH M He3aBHCMMBIX BB1XO/JOB, a TaKHte BO3M05KHOCTB 

CMeuiMBanHH M3jiyneHHM 3twx na3epoB o6ecneuHBaex bo3mo#choctb Tpe6yeMoro, 

OpMeHTMpOBaHHOrO Ha MWHMMajlBHyiO HHBa3HBHOCTB pexcHMa o6pa6oTKM. 5 MJ1. 
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Description (OnncaHHe H3o6peTeHHH]: 

M3o6peTeHne othochtch k mc^huhhckom tcxhmkc h MomeT 6biTb Hcnonb30BaHo b 
xwpyprHM, opronenMH h CTOMaTonoraw njin o6pa(k>TKH mhpkiix h TBepnbix 
6nonorHMecKHX TKaHeii. 

M3BecTH0 ycrrpoMCTBo jjjin o6pa6oTKM TKaHeii 3y6a na3epHbiM HsnyueHMeM (naTeHT WO 
90/01907, A 61 C 5/00, naTa ny6jiHKainiH 08.03.90), cc-Aepmamee nocnenpBaTenbHO 
pacnojrojKeHHBie Bnpjib onTH*iecKOH och HMnynbCHbiH na3ep h cpencTBo npcTaBKH 
H3nyMeHMH k 3y6y. BKJHO^ajomee oTpe30K onTHMecKoro BonoKHa, bxoh, Koroporo 
onTHHecKH conpnsceH c BbixonpM na3epa, h HaKOHetnuiK, bxoh. KOToporo onTH*iecKH 
conpnjKeH c BbixonpM onTWMecKoro BOJiOKHa, a Bbixon, HsnneTCH BbixonpM ycrpoHCTBa. 
npHM€M b KanecTBe Jia3epa mojkct 6biTb Hcnom>30BaH KaK HeontTMOBbm, TaK n 
ronbMMeMbiM hjim 3p6HeBbiii na3epbi. 

OCHOBHbIM He^OCTaTKOM flaHHOrO ycrpOHCTBa Han^eTCH HeB03M0JKH0CTb 6bICTDOH 

3a\ieHbi onHoro Jia3epa Ha n.pyroii b 3aBHCHMOCTH ot mna o6pa6aTbiBaeMOM TKami, a 
TaK^Ke BbicoKan onacHOCTb HaHeceHHH jia3epHoii TpaBMbi. 

M3BecTHO xaKHte na3epHoe ycTpoiiCTBO hjih neMeHHH 3y6oB, KOTopoe HBJiHeTC^ HaHoonee 
6/im3khm no TexHHMecKOM cymHOCTH h npMHHTO 3a npoTorun (naTeHT WO 90/12546, A 62 
5/00 naTa nyoJiHKaHHH 01.11.90). 

3to ycrrpoMCTBo conep^KHT 6jtok ynpanneiiMM, HBa HMnyribCHbix na3epa, onTHuecKHe och 
KOTopbix napanjienbHbi, pacnojioxteHHbie Ha onTHMecKOH och BToporo Jia3epa, 
4w)KycHpyiomyio cncTeMy h 0Tpe30K onTH^ecKoro BOJiOKHa c h aKone ui i m kom . Ha 
onTw^ecKHX ochx o6ohx jia3epoB pacnonoxceHbi non, yrnoM 45°C k ochm 3epKana, 
onTwwecKH conpHsceHHbie MejKny co6ow, 4>oKycHpyiomeH chctcmom m onTH*iecKHM 
BonoKHOM. 3epKano, pacnono^KeHHoe Ha och nepBoro na3epa, OTpamaTenbHoe, a Ha och 
BToporo na3epa nnxpoHMHoe, T.e. ceneKTHBHO orpaHtaTenbHoe hjih njiHHbi BOJiHbi 
H3ny^ieHHH nepBoro na3epa h npo3paMHoe j\nn njiHHbi BOJiHbi H3nyMeHMH Broporo. 

OcHOBHbiM nenpcraTKOM npoTOTHna HBJiHercH HenpcraTO^mafl 94>4>eKTHBHOCTb ero 
npHMeHeHHH npn nepexone ot pe^KHMa onHoro THna o6pa6oTKH k npyroMy m onacHOCTb 
naHeceHM5i TpaBMbi, cBH3aHHan c oTcyTCTBHeM CMcreMbi onpeneneHHH BHna 
o6pa6aTbiBaeMOH TKaHH. 

3anaMa, Ha peiuemie KOTopon HanpaBJieHO 3aHBnHeMoe H3o6pereHHe, 3aKJiK>iiaeTCH b 
co3nannH ycrpOMCTBa hjih jia3epHon o6pa6oTKH 6HOJiorHMecKOH TKaHH, BbinojiHHiomero 
Bee BHHbi xia3epHbix onepauMH b xnpyprHH, opronenHH h cTOMaTOjiorHH, c oSecneMeHHeM 
npn 3tom bo3mo^khocth 6bicTporo nepexona ot onHoro THna o6pa6oTKH k npyroMy w 

MHHHMajlbHOH MHBa3HBHOCTH. 

yKa3annaH 3anaMa peuiaeroi npn ocymecTBJi eH h h H3o6peTeHHH 3a cueT HpCTHJKeHiui 
TexHHMecKoro pe3yjibTaTa, 3aKj"iio*4aiomerocH b onTHMH3auHH pejKHMOB o6pa6oTKH h 
napaMeTpoB jia3epHoro H3nyiieHHH b 3aBHCHMOCTH ot THna o6pa6oTKH h BH^a 
6nonorimecKOH TKaHH. 

YKa3aHHbiH TexHHMecKHH pe3yjibTaT npn ocymecTBneHHH H3o6peTeHHH /jocTHraercH 
TeM, mto b ycTpoiiCTBO jjjih na3epH0H o6pa6oTKH dnonorHMecKOH TKaHH, conepjKaiuee 
6n ok ynpaBjieHH5i, Bbixo^bi KOToporo coenHHeHbi c 6hokom nuTaHHH jia3epos, 
HMnyjibCHbie na3epbi t onTHMecKHe och KOTopbtx napannenbHbi, onTHMecKH conpHHteHHbie 
OTpaxcaTenbHbie h ceneKTHBHO oTpamaTenbHoe j\nn nxiHHbi BonHbi nepBoro na3epa h 
npo3paMHoe njiMHbi BonHbi Broporo Jia3epa 3epKana, KOTopbie pacnonosceHbi Ha ochx 
nepBoro h Broporo na3epoB cooTBercrBeHHO, ycraHOBJieHHbie Ha onTMMecKoii och Broporo 
na3epa 4 ,OK y CM Py ioI uy K > cwcTeMy hm onTHMecKoe bojiokho c HaKOHeuHHKOM, Bbixo^ 
Koroporo HBnHercH onrHMecKHM Bbixo^OM ycrponcrBa, BBe^eH xoth 6bi o^hh npneMHUK 
HH^opMau^HH o cocroHHHH 6nonorHiiecKOH TKaHH, Bxofl KOToporo conpH3KeH c MecroM 
B03^eHcrBiiH Ha TKaHb, a Bbixofl coe^HHeH c BxonpM 6noKa ynpaBneHHH, Bbixonbi 
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KOToporo coennHeHbi c BxonaMH aneKTpoHHbix kjhomch, ycTaHoaneHHbix b uennx 
coeflHHeHHH Kaxcnpro Jia3epa c ojiokom nnTaHHH. Orpa^KaTejibHoe 3epKano ycTaHoeaeHO c 
B03M0?KH0CTBio Bbmo^a ero H3 xona H3jiyMeHiiH t a Ha oirratiecKOH och nepBoro na3epa 
nocne^oBaTejiBHo no xony M3nyweHna pacnono^ceHa (jwKycHpyromaH cncTeMa h 

OnTM^eCKOe BOJIOKHO C HaKOHCUHHKOM, BblXOJJ KOTOpOrO HBJlHeTCH JJpyTHM OnTHMeCKHM 

BblXOHOM ycrrpoMCTBa. 

Bonee 34>4>eKTHBHO yKa3aHHbiH TexHH*iecKHH pe3ynbTaT ^ocTHraercH tcm, mto b 
ycrrpoMCTBO n/iH na3epHOH o6pa6oTKM 6nonorHMecKOH TKaHH, conepHtamee 6jiok 
ynpaaneHMH, Bbixonbi KOToporo coennHeHbi c ojiokom nwTaHHH jia3epoB f HMnyjibCHbie 
jia3epbi, onTMMecKHe och KOTopbix napajxnejibHbi, onTH*iecKH conpnxteHHbie 
oTpajKaTentHoe h ceneKTHBHO OTpajKaTenbHoe hjih n/iHHbi BojiHbi nepBoro na3epa h 
npcopaMHoe pnn n/iHHbi bojihw BToporo na3epa 3epKana, noropbie pacnojioaceHbi Ha ochx 
nepBoro h BToporo na3epoB cooTBercTBeHHO, ycTaHOBjieHHbie Ha onTHuecKow och BToporo 
Jia3epa <j>OKycHpyiomyK> CHereMy h onTHHecKoe bojiokho c HaKOHdiHHKOM, Bbixon, KOToporo 
HunnercH onTH^iecKHM BbixonpM ycrpoHCTB a, BBeneH TperHM HMnyjibCHbiH Jia3ep, 
onTH^ecKaH ocb KOToporo napajvienbHa onTH^ecKHM ochm /j b Y x npyrax na3epoB, a Ha ero 
och ycTaHoaneHo oTpaxcaTenbHoe 3epKano, npnueM OTpamaTejibHbie 3epKana 
ycTaHosneHbi c B03MOJKHocrbio BbiBona hx H3 xona HOJiyxieHWH. Ha onTH^ecKOH och 
BToporo na3epa 3a ceneKTHBHbiM 3epKanoM ycTaHOBneHo Bropoe cen ckthbho 
oTpajKaTejibHoe ajih nnHHbi BonHbi TpeTbero jia3epa h npo3pauHoe jjnn nnHHbi BonHbi 
nepBoro h BToporo na3epoB 3epKano, onTHMecKH conpn^KeHHoe c oTpa^KaTenbHbiM 
3epKanoM, ycTaHOBjieHHbiM Ha och TpeTbero na3epa, <J>OKycHpyiomeH chctcmoh h bxohom 
onTH^ecKoro BonoKHa, pacnonoHceHHbix Ha och BToporo na3epa. KpoMe Toro, Ha Kamnpn 
M3 ocefi nepBoro h TpeTbero jia3epoB nocnenoBaTeribHo no xony H3jiyueHHH pacnonoxceHbi 
4>oKycHpyiomaH cncTeMa h onTH^ecKoe bojiokho h HaKOHeuHHKOM, Bbixonbi Ko-ropbix 

JIBJ1HIOTCH OnTHHeCKHMH BXOHaMH yCTpOHCTBa. YCTpOHCTBO TaKXCe CHa63KeHO XOTH 6bl 
OflHHM npHeMHHKOM HH4>OpMaHHH O COCTOHHHH 6HOJIOrH*ieCKOH TKaHH, BXOJJ KOTOpOIX) 
COnpHXteH C MeCTOM B03fleHCTBHH Ha TKaHb, a BblXOJJ coe^HHeH c bxoaom 6noKa 

ynpaBjieHHH, Bbixonbi KOToporo coennHeHbi c Bxon,aMH aneKTpoHHbix kjhomch, 
ycraHOBJieHHbix b uennx coenHHeHHH Ka^Knpro na3epa c 6hokom niiTaHWH. 

npHeMHHK HH^OpMai^HH O COCTOHHHH 6HOJ10rHMeCKOH TKaHH M02KCT 6bITb BbinOJIHCH B 

Bwne cneKTpoaHajiH3aTopa b o6jiacrH 200-1500 hm, bxoj^ KOToporo onTH^ecKH conpnxteH c 
MecTOM B03^eHCTBH>i Ha TKaHb h cocroHmero H3 nHcnepcHOHHoro aneMeHTa, jihhchkh 
4>OToncTeKTopoB h aneMeHTa cpaBHeHHH. 

IlpHeMHHK HH^OpMaUHH O COCTOHHHH 6HOnorH*ieCKOH TKaHH TaK5Ke MOXCeT 6bITb 

BbinoniieH b BH/^e <}>oToaneKTpHiiecKoro npneMHHKa HH<J>paKpacHoro H3nyueHHH, bxo^ 
KOToporo onTHMecKH conpHHceH c mcctom B03^eHCTBH5i Ha TKaHb nocpen^CTBOM 
noBopoTiioro 3epKana, pacnono^KeHHoro Ha onTMMecKOH och Jia3epa MeHtjry Bbixo^HbiM 
3epKajioM na3epa h ^OKycHpyiomeii chctcmoh *iepe3 fywiBTp c nonocon nponycKaHHH, 
HCKJnouaioiD;eH nonaj^aHHe na npneMHMK h 3ny mchhh na3epa. 

npneMHHK HH^opMai^HH o coctohhhh 6MojiorH^ecKOH TKaHH MOJKeT 6biTb eu;e BbinOJIHCH 
b nn^e aKycTHMecKoro npneMHHKa, ycraHOBjieHHoro tskhm o6pa30M, mto nanpaBneHne 
ero MaKCHMajibHOH My bctbh Ten bHocTM cocrasnHeT c HanpaBJieHHeM onTHMecKon och Ha 
Bxo^e HaKOHeMHHKa yron a , yj^oBneTBopHioiHHH ycnoBHio: lx ° <1 i < BB <> - 

SneKTpoHHbiH kjiiou MOJKeT 6biTb BbinonHeH b BHne nonynpoBOAHHKOBoro imvi 
DneKTpoBaKyyMHoro nepemiioHaTenH. 

flononHHTenbHO ycTpoilcTBo CHa6sceHO chctcmoh oponieHHH 30Hbi o6pa6oTKH, cocTOHm;eH 
H3 pe3epByapa rjih Bonbi c Bo^HHbiM HacocoM h B03nynmoro KOMnpeccopa, 

COOTBeTCTByiOEqHe BblXOAbI KOTOpblX OO^be^HHCHbl B HaKOHeMHHKaX H HBJIHIOTCH 

wppnrau;iioHHbiMii Bbixo^aMH ycTpowcTBa, a B03nyniHbiH KOMnpeccop b Mecre coenwHeHHH 
c B03nyxonpoBOAaNni cHa6aceH 3JieKTpoMarHHTHbiMH KjianaHaMH, noflKniOMeHHbiMM k 
Bbixo/^aM 6noKa ynpaBneHHH. 
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M3BCCTH0, MTO 3(J>4>eKTHBHOCTb Jia3epH0H o6pa6()TKM 6nOJIOPHMeCKOM TK3HH C 

o^HOBpeMeHHbiM o6ecneueHMeM hh3koh HHBa3HBHOCTH (creneHH HeKpo3a) 3aBHCHT ot 
n/iHHbi BOJiHbi h moiuhoctm na3epHoro HsnyMeHHH, SHeprHH h BpCMCHH na3epHoro 

B03fleHCTBH5I, a HeKOTOpblX BHHOB TKaHH ^KM^KOCTHOPO OpOBieHHH 30HbI Jia3epHOH 

o6pa6oTKH (cm. HanpuMep Proceeding of. Laser-Tissue Interaction V 24-27 January 
1994, Los Angeles, California Vol 2134A). 

Mccne^oBaHHH, npoBc^eHHbie aBropoM, noKa3anH t mto npn otom Heo6xonHMa 
o^HOBpeMeHHan onTHMM3auH*j yKa3aHHbix napaMerpoB hjih Ka?K^oro BHjja 6noTKanM. 
HHbiMn cnoBaMH, Heo6xo^HMbi: bo3mo3khoctb Bbi6opa onTHMaribHbix ^jihh bojih 
M3nyiieHMM jia3epoB unvi hx cmcch, perHcrpanwH npoi;ecca na3epHOM ^ecTpyKiuiH, Bnna h 
coctohhuh 6noTKanM m ynpaBneHHH ^hmhom bojihbi, mod^hoctbio, 3HeprneH h BpeMeHeM 
jia3epHoro hchctbhh, cncrreMa oponieHtra 30Hbi na3epHow o6pa(x>TKH. 

CoBOKjoiHOCTb BBeneHHbix b ycTpowcTBo xoTbi 6bi onHoro npweMHHKa HH<j>opMaqHH o 
coctohhmh o6pa6aTbiBaeM0H 6HonorH*iecKOH TKaHH, Bbixon, KOToporo coe^MHeH C BX0H0M 
6noKa ynpasneHMH, h an e KTpo h Hbix k/homch, ycTaiioBJieHHbix b uennx nwTaHHH na3epoB 
h ynpasnneMbix Bbixo^HbiMM cnraanaMM 6noKa ynpaBjieHRH, npe^cTaenflioT co6oh 
cwcTeMy oSpaTHOM cbh3h, KOTOpan oSecnewMBaer aBTOMaTHMecKHe KOHTpojib h 
onTHManbHoe ynpaBneHHe napaMerpaMH H3nyMeHHH na3epoB b 3aBHCHM0CTH ot BHna m 
coctohhmh o6pa6aTbiBaeMOH TKaHM h TeM caMbiM o6ecneMMBaer MHHHManbHyio 

MHBa3HBHOCTb. 

Heo6xonHMocTb aBTOMaTHMecKux kohtpojih h ynpaeneHMH Bbi3BaHa iiacTO B03HHKaion^eH 
HeB03M05KHOCTbK> BH3yanbHoro onpeneneHHH BpaMOM coctohhhh o6nyMaeMOM TKaHM h ee 
Buna. 

HajiMune Rsyx He3aBMCHMbix BbixonpM b ohhom ycrpowcTBe 6jiaronapH bo3MO}khocth 
BbiBona oTpaxcaTenbHoro 3epKana H3 xoaa M3nyMeHHH nepBoro na3epa, a TaKJKe 
B03M03KH0CTb CMeniHBaHHH HGJiyMeH h m RByx Jia3epoB noBbiniaer 34>4>eKTHBHOCTb pa6oTbi 
npw o6pa6oTKe 6noTKaHH m o6ecne«JHBaeT CHHmeHHe HeKpo3a. - - - 

HajiHMne b o^hom ycTpoiicTBe arm o6pa6oTKH 6HOJiorHMecKOH TKaHH Tpex Jia3epoB c 

pa3JIHHHbIMH flJIHHaMH BOJIH H3JiyMeHHH M HC3aBHCHMbIMH BblXO^aMM H C B03M03KH0CTbK) 

cMeumBaiiHH H3nyMenMM o6ecnemiBaeT naHSonbiuyio MoSmibHOCTb npHMeHeHHH 
ycrrpoiicTBa h MaKCMManbHo pacuinpHer ero bo3MO>khocth. HanpMMep, npw 
OHHOBpeMeHHOM B03^eMCTBMH rojiBMMeBbiM h Heo^MMOBbiM na3epaMH Ha 06HJIbH0 
KpoBonacbimaiomiie opraHbi cHMMaeTCH onacHOCTb KpoBOTeMeHHH npw 
HecaHKUMOHWpOBannoH nep4>opau,HH KpynHbix KpoBeHOCHbix cocynpB. fl/in c Meiim Ban hh 
M3jiyMenHH Tperbero na3epa c HByMH jjpyrHMM hjih Kasc^biM H3 hmx BBe^eHbi 
OTpascaTejibHoe h ceneKTHBHoe 3epKana, ycraHOBneHHbie cooTBercrBeHHo k ochm 
TpeTbero h BToporo jia3epon f a B03M0^CH0CTb BbiBO^a OTpa?KaTenbHbix 3epKan M3 xo^a 
M3nyyeHH5i w nanHMwe ^onojiHHTenbHbix 4>OKycHpyionuix cmctcm h onTHuecKHx bojiokoh 
o6ecneMHBaer He3aBHCHM0CTb Tpex ortTH^ecKHX Bbrxo^OB ycrpoMCTB. 

flononHHTenbHO BBe^eHHan b ycTponcTBa cwcreMa opomeHRH, ynpaBjiMeMan 
3JieKTpoHiibiMH KJianaHaMM, no^KJiioMeHHbiMH k BbixonaM 6/iOKa ynpaBneHMH, 
o6ecneMHBaer onTHManbHoe coMerauHe pe^KHMOB o6jiyMeHHH n oponieHHH TKaHH. 

COBOKynilOCTb H3J10?KeHHbIX B 4>OpMyJie H306peT€HHH npH3H aKOB HBJIHeTCH hoboh, a CaMO 

TexHiiMecKoe pemeiiHe yflOBneTBopneT KpHTepnio "H3o6peTaTenbCKHH ypoBeHb". 

Ha 4)Hr.l H3o6pa^cena cxeMa ycTpoiicTBa hjih jia3epH0M o6pa6oTKH 6noTKaHH; na 4>wr. 2 
cxeMa ycTponcTBa npH heuimmmh Tpex na3epoB; na $nr. 3 cxeMa BapnaHTOB Bbinoji hchhh 
h pacnonoHceHHH npHeMHHKOB HH4>opMauHH o coctohhhh o6pa6aTbiBaeMOH 6noTKaHH; Ha 
4>Hr.4 cHcreMa opouiemiH 30Hbi o6pa6oTKH; Ha 4>Mr.5 6noK-cxeMa 6noKa ynpaaneHHii. 

YCTpOIICTBO J\T\Sl Jia3epHOH 06pa60TKH 6HOJIOrHMeCKOM TKaHH (4>Hr.l) COCTOHT H3 6noKa 

ynpaBneHHH 1. coe^nneHHoro c hum 6noKa nuTEHUH 2, HMnynbCHbix na3epoB 3, 4, 
coe^iiHeiiHbix c 6jiokom niiTamiH Mepe3 sneKTpoHHbie kjiiohh 5, 6, KOTopbie no^KJi K>MeHbi 
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k BbixoflaM 6noKa ynpaBJieHHH 1. Ha oiithmcckmx cohx na3epoB 3, 4 pacnojioxceHBi 
cooTBCTCTBeHHO oTpaacaTejibHoe 3epKano 7 h ceneKTHBHoe 3epKano 8, KOTopwe 
onTMMecKn conpHHceHbi MeTKjjy co6om h c <J>OKycHpyiomeH chctcmoh 9 h bbixo^hbim 
TopupM onTHMecKoro BoxioKHa 10 c HaKOHeraHKOM 11, pacnanojKeHKbix Ha onTHMecKon och 
jia3epa 4. CeneKTHBHoe 3epKano 8 oTpajKaxenbHO flnn H3jiyMeHHH c hjihhom BonHbi 
jia3epa 3, ho npcopaHHO nnn H3JiyMeHHH c b^ihhoh bojihbi jia3epa 4. PacnonoxteHHoe Ha 
onTHuecKoii och na3epa 3 OTpa^KaTejibHoe 3epKano 7 nonKJiioMeHO k Bbixony 6jioKa 
ynpaBJieHHH Ihb hojiojkchhh A ycTaHaBJiHBaeTCH nofl yrjiOM 45° k och, a b non ojkch h h 
B napajuienbHO eii. Ha 3toh >Ke och Bcnen, 3a 3epKanoM nocnenoBaTejibHo no xony 
H3JiyHeHHH pacnonojKeHbi 4>OKycHpyiomaH cncreMa 12 h onTHMecKoe bojiokho 13 c 
HaKOHeMHHKOM 14. K Bxony 6noKa ynpaBJieHHH 1 noniuiioMeH ajieKTpHnecKHH bbixob; 
npneMHHKa HH(j>opMau,HH o coctohhhh 6HonorHMecKOH TKaHH 15, bxob; KOToporo conpHJKeH 
c MecTOM B03^eHCTBHH Ha 6HOTKaHb 16. CncTeMa HppnrauHH 17 no^Kjirc^eHa k tcm ace 
BbixonaM 6xroKa ynpaBJieHHH 1, mto h 6jiok nHTaHHH 2, a ee bohhhoh h B03nyniHbi it 

BbIXOD,bI 18 H 19 Oeije^HHeHbl B HaKOHeMHHKe 11 (14). 

Ha $hi\ 2 npejjcraBjieH BapnaHT ycrpowcTBa c TpeMH na3epaMH 3, 4, 20. Ha onTHMecKon 
och jia3epa 20 ycTaHOBneHo oTpaxtaTejibHoe 3epKarco 21, Ko-ropoe Tan see, Kaic h 
oTpa^KaTenbHoe 3epKano 7, no/jKjiioMeHo K 6noKy ynpaBJieHHH 1, h b nojioMceHHH A 
ycTaHaBJiHBaeTCH no/j yrjiOM 135° k onTHnecKOH och, a b nojiojKeHHH B - napajuienbHO en. 
Ha 3toh see onTHMecKoii och pacnonojKenbi (JwKycnpyioinaH cncrreMa 22 h bxohhoh Topeu, 
onTHwecKoro BonoKHa 23 h HaKOHeMHHKOM 24. Meatny 4>oKycHpyK>meH chctcmoh 9 h 
cejieKTHBHbiM 3epKanoM 8 ycTaHOBJieHo BTopoe ceneKTHBHoe 3epKano 25, Koropoe 
onTHMecKH conpnxceHo c 3epKanoM 21, <}>OKycHpyiomeH chctcmoh 9 h BXo/nibiM -ropnpM 
onTHMecKoro BonoKHa 10. CeneKTHBHoe 3epicano 25 oTpascaTenbHO hjih H3nyMeHHH c 
hjihhoh BonHbi na3epa 20, He npo3pauHo hjih h 3nyMeH h h c n/iHHaMH bojih na3epoB 3, 4. 
Ejiok nHTaHHH 2 coenHHeH c Jia3epoM 20 Mepe3 aneKTpoHHbin kjiiom 26. 

Pa3HOBHHHOCTHMH npHCMHHKa HH<j)OpMaiJHH 15 O COCTOHHHH 6HOTKaHH 16 MOryT 6bITb 

KaK cneKTpoananH3aTop 27 (4>nr.3), bxoh, KOToporo oiith MecK h conpHJKeH c MecroM 

B03HCHCTBHH Ha 6HOTKaHb 16 H COCTOHUU1H H3 ^HCnepCHOHHOrO SJICMCHTa 28, HHHeHKH 

4>OToneTeKTopoB 29 h aneMeHTa cpaBHeHHH 30, TaK h (JxrroaneKTpHMecKHH npneMHHK 
HH(j)paKpacHoro H3nyMeHHH 31, oiith MecK h conpH^ceHHbiH c MecroM B03nencTBHH Ha 
6noTKaHb nocpencTBOM onTHMecKoro BonoKHa 13 (10, 23), ^OKycnpyiomeH cncreMbi 12 (9, 
22) h noBopoTHoro 3epKana 32, pacnojiojKemioro Mescny 4>OKycHpyK>meH chctcmoh 12 (9, 
22) h 3epKanoM 8 hjih iienocpencrBeHHo nepej; Bbixon,HbiM 3epKanoM jia3epa 3 (20). nepen, 
onTHMecKHM bxohom (J)OToaneKTpHHecKoro npweMHHKa 31 ycraHOBJieH HH<j>paKpacHbiH 
4)HjibTp 33, nonoca nponycKaHHH KOToporo HCKJiioMaeT nonanaHHe Ha <J>OT03JieKTpHMecKHH 
npneMHHK 31 H3JiyMeHHH Jia3epa. B KaMecTBe npneMHHKa HH^opMa^H 15 o coctohhhh 
6iiononmecKOH TKaHH 16 mokct 6biTb h aKycTHMecKHH npneMHHK 34, pacnojiosceHHbiH 
b6jim3h Mecrra B03newcTBHH na TKaiib TaK, mto HanpaBneHHe ero MaKCHManbHOH 

MyBCTBHTeJlbHOCTH COCTaBJIHeT C OnTHMeCKOH OCbK) H3JiyMeHHH Ha BblXO^e HaKOHe^HHKa 

11 (14, 24) yron a , ne^Kamnii b npe^enax ot 11 ^o 86°. 

B CBH3H C TeM, MTO MHCJIO npHCMHHKOB HH^OpMaUHH O COCTOHHHH 6HOTKaHH MOJKeT 

Kone6aTbCH ot o^hoto ^o /jcbhth (no Kam^oMy BHny, okojio KaTKnpro HaKOHeMHHKa). 
KOJiHMecTBO bxob^ob 6noKa ynpaBJieHHH momcct 6biTb paBHO ^cbhth. 

CncTeMa oponieHHH 30Hbi o6pa6oTKH 17, H3o6pajKeHHan Ha 4>Hr.4, coctoht H3 pe3epByapa 
Ahh bohbi c BO^HHbiM HacocoM 35, k KOTopoMy npncoe^HHeHa BO^onpoBO^Ha^ Tpy6Ka 18, h 
B03nynmoro KOMnpeccopa 36. npncoe^HHeHHbie k B03nynraoMy KOMnpeccopy 36 
B03nyxonpoBOflHii^ie Tpy6KH 19 CHa6jKeHbi 3JieKTpoMarHHTHbiMH KnanaHaMH 37, 38, 39, 
KOTopbie no^KjiioMeHbi k TeM see Bbixo^aM 6ji0Ka ynpaBJieHHH 1, mto h 6jtok nHTaHHH 
2,Mepe3 jihhhh 3a^epHCKH 40, 41, 42. 

YcTpoHCTBO pa6oTaeT cnenyioinHM o6pa30M. M3jiyMeHHH jia3epoB 3, 4, 20, b cjiyMae 
Haxo^eHHH OTpascaTenbHbix 3epKan 7 h 21 b nojioTKeHHH B, npon^H 4>0KycnpyK>iuHe 
ciicTeMbi 9, 12, 22, onTHMecKne BOJiOKHa 10, 13, 23 h HaKOHeMHHKH 11, 14, 24 nocTynaioT 
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Ha onTHHecKHe Bbixo/noi ycrpoMCTBa. 

Ecnw OTpaxcaTenbHBie 3epKana 7 m 21 Haxo/jHTCH b nonoKeHHH A, ManyMeHwe na3epa 3 f 
OTpa3MBiuHCb ot 3epKana 7, nona^aer Ha ceneKTHBHoe 3epitano 8 m, OTpa3HBiiiHCb ot 
Hero, HanpaBJiHercH b^ojib onTwuecKOH ocw na3epa 4. AHanorwuHO, npw HannmiH na3epa 
20, H3nyweHHe na3epa 20 0Tpa3HBnniCb ot 3epKana 21, a 3aTeM ot ceneKTHBHoro 3epKana 
25, TaK»ce HanpaBJiHercH Bjjonb onTHMecKOH och na3epa 4. B pe3yjibTaTe, b cbh3h co 

CBOMCTBOM CejieKTHBHblX 3epKa/I 8 H 25, B (})OKyCHpyiOD4yK) CHCTCMy 9 H Ha OnTMMeCKHH 

bbixo/j HaKOHeuHHKa 11 MoryT nocTynaTb H3JiyHeHHH Bcex Tpex na3epoB o/jHOBpeMeHHO. 

Bbl6op BH^a npweKlHHKa HHiJwpMayHH 15 O COCTOHHHH 6HOTKaHH 16 3aBHCHT OT Bwna 

TKatm h pe^KMMa o6pa6oTKM, a Taoce ot BH^a HaKOHeMHHKa. ITpH paocrre c 
HeKOHTaKTHbiMM HaKOHeHHHKaMH ocHOBHaH wacTb H3Jiy^ieHH5i 3po3HOHHor6 (JiaKena, 
B03HHKaiomero H3-3a cBe*ieHHH ynanneMbix iiacTHU, 6noTKaHM, jicjkmt b bh^hmoh h 
6nH>KHHX yjibTpacJwoneroBOH h HH<J>paKpacHOH o6jiacTHX cneKTpa (200-1500) hm) h 

HBJIHeTCH npMHHHOM HeB03M0XCH0CTH BH3yaJlbHOrO H a6/l K)J\CH I1H BHJja H COCTOHHHH 

6noTKaHM. 

CneKTpanbHbiii cocraB M3nyueHH5i 3po3MOHHoro 4>aKena 3aBncMT ot BH,na 6HOTKaHH, 
nosTOMy Heo6xo^nM cneKTpanbHbiH aHanu3 3Toro H3nytieHHH, KOTOpoe nona^aer Ha 
^HcnepcHOHHbiii sneMeHT 28 cneKTpoaHariH3aTopa 27, pasjiaraercH b cneKTp h nona^aer 
Ha xiHHeHKy (J)OTojjereKTopoB 29, coejjHHeHHyio c sneMeHTOM cpaBHCH hh 30. YpoBeHb 
Bbixo^Horo 3JieKTpHMecKoro CHraana sneMeHTa cpaBHeHHH 30 cooTBeTCTByeT koh kpcthoh 

K0M6HHai;MH flHHH BOJ1H CneKTpa H3JiyMCHHH 3p03H0HH0r0 4* aKena * 3neKTpHHecKHM 

cwrHan ot sneMCHTa cpaBHeHHH 30 cneKTpoaHanH3aTopa 27 nocTynaeT Ha 6jiok 
ynpasneHWH 1, r,ne Bbipa6aTbiBaercH cnrHan h3M€H€hi£H pejKHMa h napaMerpoB 
M3Jiy*ieHM5I na3epoB. 

PaSora c KOHTaKTHbiMH HaKOHeuHHKaMM cBH3aHa c HarpeBaHHeM na3epHbiM ManyMeHHeM 
Topu^a pa6onero HHCTpyMeHTa (bojiokho mjih can^wpoBbiii HaKOHeuHHK) no TeMnepaTypbi, 
flocTaTOMHOM h/ih pa3pynieHMH 6noTKaHH. HarpeB Mecra B03^ewcTBHH conpoBOJKjjaeTCH 
B03HHKHOBeHHeM HH<}>paKpacHoro M3JiyueHMH, KOTopoe nepe^aeTCH no BOJioKHy 
HaKOHe^HMKa 11 (14, 24) h oiith MecKOMy BOJioKHy 10 (13, 23) b HanpaBJieHHH, o6paTHOM 
xony na3epHoro M3rryMeH hh , OTpa^KaercH ot noBopoTHoro 3epKana 32, npoxojjMT 
HH(J)paKpacHbiM <j)HjibTp 33 h nona^aer Ha <j)0TO3JieKTpHMecKHH npneMHMK 31. 
3neKTpwMecKHM cnrHan c Bbixo/ja 4>0TO3neKTpMuecK0ro npncMHiiKa 31 nocrynaeT b 6jiok 
ynpaBjieHHH 1, r^e b 3aBMCHMOCTH ot napaMeTpoB 3Toro cnrHajia Bbipa6aTbiBaeroi 
cwrHan ocTaHOBKH, npoHoriHteHHH mjih h3mch6hhh pemviMa pa6oTbi Jia3epa. 

SKcnepHMenTanbHO ycTaHoaneHo, mto TeruiOBoe H3JiyMeHHe, B03HHKaK>mee n PM padcrre c 

KOHTaKTHbiMH HaKOHeMHHKaMH, HaXO^HTCH B rjiy60K0H HH(J)paKpaCHOH 06naCTH. B 3TOM 
o6jiaCTH ityBCTBHTeJIbHOCTb <}>0T03JieKTpHiieCKHX npMCMHHKOB OMCHb Majia. 

CneKTpanbHaH o6nacrb H3nyMeHHH jia3epoB TaKHte JiexcHT b HH$paKpacHow o6nacTH. 
nosTOMy nonoca nponycKaHHH HH^paKpaciioro 4>iinbTpa 33 cornacoBaHa co cneKTpanbHOM 

MyBCTBHTeJIbHOCTbK) 4>OTOnpHeMHHKa 31, C OKHOM np03pa™OCTH OnTHMeCKOrO BOJIOKHa 13 

h o6ecneMHBaer hckji lOMeHHe nonajjannH na ^oTonpneMHHK 31 H3nyiieHHH jia3epOB 3, 4, 
20. 

ripo^yKTbi na3epHoro pa3pyuieHHH 6noTKaHii pasneTaiOTCH co cBepx3ByK0B0ii CKopocrrbio, 
h b cne^cTBHe pe3Koro H3MeHeHHH ^aBneHiiH M3-3a conpoTMBjieHWH cpe^bi reHepHpyeTCH 
aKycTHMecKaH BonHa. flnn pa3nHUHbix TKaHen aMixriHTy^a aKycTHMecKOM BonHbi 
paanimna. AMnnnTy^a aKycTHqecKOH BonHbi perMCTpnpyeTCH aKycTHMecKHM 
npweMHHKOM 34, sneKTpHMecKHH cnrHan c KOToporo nocrynaeT Ha 6jiok ynpaeneHMH 1, 
r^e CHHTe3HpyeTCH curHan BpeMeHHofl ocraHOBKH H3nyMeHHH mjih H3MeHeHHH pemviMa 
pa6oTbi na3epa b 3aBHCHM0CTM ot Tnna o6pa6aTbiBajon;eH TKaHH mjih b cnyiiae 
npeBbiuieHHH sHeprnw na3epHoro HMnyjibca Ha^ noporoM pa3pyuieHHH 6woTKaHM, mto 
BJinHeT Ha creneHb na3epHoro HeKpo3a. 

FIpeKpameHHe b cnyMae Heo6xo^HMocTH pe?KHMa HanyMeHHH na3epoB b cooTBeTCTBHH c 

-7- 



RU 2096051 CI 



curHanaMM cneKTpoaHanH3aTopa 27, 4 )0TO3JieKT P MliecKoro hjim aKycTHMecKoro 

npHeMHMKOB 31 H 34 npOHCXOHMT C nOMOnjBK) 6i»ICTp0^eMCTByK>mHX 3JieKTpOHHt»IX KJllOMeM 

5, 6, 26. Oilman c 6n ok a ynpaeneHHH 1 no,naeTC5i Ha ynpaBjiHiomuM bxod; sneKTpoHHoro 
KJiioMa 5, (6 26) pa3MbiKaH u.enb nHTaHHH KajKnpro M3 na3epoB. ripeKpameHHe MMnyjibca 

H3JiyueHH5I 3$4>€KTHBHO t eCJlH BpeMH OTKJDOMeHIlH IlHTaHH5I MeHbHie H/IHTeJIbHOCTH 

HMnynbca nsjiy^eHMH. (JJnHTenbHOCTb HMnynbca H3nyueHHH Moxcer 6biTb 150-500 mkc. ). 
I~Io3TOMy b Ka^iecTBe aneKTpoHHoro lemo^a ^ohtkch Mcnoni>30BaTbCH aaeMeHT c bbicokhm 
6bicTpo^eMCTBHeM. Thkhmm ynpaBjineMfaiMH KJiioMaMM hbjihiotch nonynpoBO^HMKOBBie 
hum 3JieKTpoBaKyyMHi>ie nepeKmoMaTenn, BpeMH cpa6aTbiBaHH5i Koropbix He npeBbiniaeT 

100 MKC. 

OpouieHHe 6HOTKaHM c noMonjbio CHcreMbi 17 nponcxoniiT cnenyK>nniM o6pa30M. M3 
pe3epByapa jxjin Bo^bi c BonHHbiM HacocoM 35 Bona 3anonHHer BonpnpoBon5iiinie Tpy6KH 

18. B cny^ae Heo6xonHMocTH oponieHUH TKami cnraanbi H3 6noKa ynpaBJieHWH 1 
nocTynaiOT Ha 3neKTpoMarHHTHbiH KnanaH 37 (38, 39), KOTopbiH OTKpbiBaer 
nocTynneHHe B03nyxa non, jjaBneHweM H3 B03nyuiHoro KOMnpeccopa 36 b B03nyxonpoBon > 

19. KoHUbi bo/jo- h B03;^xonpoBonHiinix TpySoK 18 h 19 pacnonoateHbi b HaKOHeuHHKax 11 
(14, 24) TaK, mto nocTynneHHe Bonbi Ha HppHram^OHHbie Bbixonbi ycTpoHCTBa 
npoHcxonnT npn nonaMe B03nyxa no npwHminy nyjibBepM3aTopa. 

CwrHanbi H3 6noKa ynpaaneHMH 1 nocTynaiOT Ha sneKTpoMarHHTHbie KJianaHbi 37 (38, 
39) Mepe3 jihhhh 3anep?KKH 40 (41, 42) onHOBpeMeHHo c cnraajiaMH 3anycKa HMnyjibcoB 
reHepauHM na3epoB 3 (4, 20). 

OpouieHHe 6MOTKaHH bo^oh npnxtHo nponcxonHTb b npoMe>KyTKax Mescny HMnynbcaMH 
M3JiyMeHHH na3epoB (c uenbio H36excaTb HejKenaTenbHoe pacce^HHe H3ny*ieHHH h 
noBbicMTb 3<J>4>eKTHBHOCTb opomeHHH), no3TOMy nnHTeJibHOCTb BpeMeHH 3anep?KKH J1HHHM 
3anep}KKH 40 (42, 42) paBHa BpeMeHHO nnHTenbHocTH HMnyjibcoB H3JiyMeHHH na3epoB c 
y^eTOM BpeMeHH nocrynneHHH B03nyxa k KOHi^aM Tpy6oK 19. 

FIpHMep KOHKpeTHOH peanH3aujiH 3aHBnneMbix ycTpowcTB coctoht b cnenyioineM. Bjiok 
ynpaBneHHH 1 (4>Hr.5) coctoht H3 ycHJiHTenn Bxonnbix cnrHanoB c HHTerpaTopoM (cm. 
MacneHHHKOB B.B. CwpoTHH A.n. "Il36HpaTenbHbie RC ycHJiHTenn", M. 3HeprHH, 1980, 
CTp. 69) BoebMHKaHanbHoro n,ecHTHpa3p*inHoro aHanoro-uii<J>poBoro npeo6pa30BaTenn 
(AUFI) c nocne^oBaTejibHbiM HHTep^eiicoM max 192 cepHH (cm. KaTanor MAXIM 1993), 
npon,eccopa PC-104 c KBapueBbiM reHepaTopoM (cm. KaTanor KoHCopunyMa Advantage real 
time devic AMPRO, 1993 crp. 103-184) m BoebMHKaHanbHoro TpwHan,i;aTHpa3p*inHoro 
UH^poaHanoroBoro npeo6pa30BaTenfl (UAFI) c nocnenoBaTenbHbiM HHTep(j>eHC0M max 540 
cepnn (cm. KaTanor MAXIM 1993). BbixonHbie cwrHanbi UAI1 hbjihiotch BbixonaMW 6n OKa 
ynpaaneHHH 1, no TpeM H3 KOTopbix, KpOMe cnrHanoB 3anycKa HMnynbcoB reHepauHH, 
nocTynaiOT cwrHanbi, onpenennioinyio BenHMMHy sHeprnn HaKonwTenbHbix KOHneHcaTopoB 
6noKa niiTaniiH 2 (cm. Bohkob M. B. "Mcto^hhkh nnTaHHJi jia3epoB", TexHHKa, KneB, 1976, 

CTp.118). 

B KawecTBe na3epoB Hcnonb3yioTCH na3epbi: Nd:YAG (^nHHa BonHbi 1,06 mkm hjih 1,32 
mkm, Ho:YAG (AHHHa BOjiHbi 2,09 mkm) h ErrYAG (^jiHHa BOjiHbi 2,94 mkm). B Ka^ecTBe 
^wcnepcHOHHoro sneMeHTa 28 CTeKJi^HHan npH3Ma, b KanecrBe ^OTO^eTeKTopoB 29 
KpeMinieBbie nonynpoBO^HHKOBbie ^oTo^Honbi Ofl-256, a b KaMecTse $oTO3JieKTpHMecK0ro 
npneMHiiKa HH^paKpacHoro nsnyMeHHH 31 repMaHHeBbiii 4)oto^ho^ cDfl-9. SneMeHT 
cpaBnennn 30 MHKpocxeMa K554CA3 mjih LM-111. AKycTHMecKHH npneMHHK 34 MHKpo4>OH 
B K4138. 

TaK mm o6pa30M, npemiaraeMbie ycTpoMCTBa 3a c^er coBOKynHOcrn 3aHBJiHeMbix 
npn3HaK0B f o6ecne^oiBaH onepaTHBHoe ynpaBneHHe c B03MoacH0CTbio BapbHpoBaHHH b 
uiHpoKOM ^nana30He napaMeTpaMH na3epHoro H3nyMeHHH, no3BOJiHioT npoBo^HTb 
xnpypnmecKMe npou^nypbi Ha 6noTKaHHx b KaMecTBe nn6o cKajibnenn, nn6o 
Koaryn5iTopa, jih6o necTpyKTopa b 3aBHCHM0CTH or Tpe6yeMbix Twnos, pemHMOB m 
coMeTaHHfi pa6oTbi jia3epoB, opueHTHpoBaHKbix Ha MMHHManbHyio Tp aB m ani mh ocTb npn 

^aHIIOM BH^e B03^eriCTBIIH Ha ^aHHyiO 6HOTKaHb. 
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Claims [OopMyjia H3o6pereHHH]: 

1. ycTpoiiCTBO jsjih na3epHOH o6pa6oTKH 6MOjiorH«iecKOM TKaHH, con,ep?Kaii;ee 6noK 
ynpaBJieHHH, Bbixonbi KOToporo coenHHeHbi c 6jiokom nHTaHHH na3epoB, HMnynbCHbie 
na3epbi, oirrimecKHe och KOTopbix napannenbHbi, onTHMecKH conpnjKeHHbie 
oTpajKaTenbHoe h ceneKTHBHo oTpajKaTenbHoe pjin j\mnm>\ BonHbi nepBoro jia3epa h 
npo3pa^Hoe jyin n/iHHbi BonHbi BToporo xta3epa 3epKana. KOTopbie pacnonojKeHbi Ha 
onTHMecKHx ochx nepBoro h BToporo na3epoB, cooTBeTCTBeHHO ycTanoBneHHbie Ha 
onTMMecKOH och BToporo jia3epa (jKHtycnpyioinyio CHCTeMy h onTiraecKoe bcjiokho c 
HaKOHeranKOM, bbixo^ KOToporo hehhctch onTHHecKHM BbixoflOM ycrponcTBa, 
OTnHMaiomeecH T€M, mto b Hero BBefleH xoth 6bi onim npneMHHK HH<i>opMain*H o 
coctohhhh 6HonorHMecKOHf TKaHH, bxod, KOToporo BbinojiHeH jxjin conpnxceHHH C MeCTOM 
B03AeiiCTBHH Ha TKaHb, a BbixoA coennHeH c bxohom 6jroKa ynpaBneHHH, Bbixonti 
KOToporo coenHHeHbi c Bxon^aMH ajieKTpoHHbix KJHoweH, ycTaHOBneHHbix b uennx 
coe^HHeHHH KajK/joro na3epa c 6hokom nHTaHHH. KpOMe Toro, OTpajKaTenbHoe 3epKano 
ycTaHosneHO c B03M03KH0CTbK> BbiBona ero H3 xona H3nyMeHHH t a Ha onTHMecKoii och 
nepBoro na3epa nocnenpBaTenbHO no xony H3nyMeHHH pacnonoHteHa ^KycnpyiomaH 
CHCTeMa h onTHiiecKoe bohokho c HaKOHeMHHKOM, Bbixofl KOToporo HBnneTCH jjpyrHM 

OnTHMeCKHM BblXOHOM yCTpOHCTBa. 

2. ycTpoiiCTBO jjjih na3epHOH o6pa6oTKH 6HonorHMecKOH TKaHH, conep^Kamee 6jtok 
yupaBneHHH, Bbixonbi KOToporo coenHHeHbi c 6/iokom nwTaHHH na3epoB, HMnyjibCHbie 
na3epbi, onTHMecKHe och KOTopbix napajurenbHbi, onTHMecKH conpnjKeHHbie 
OTpajKaTenbHoe h ceneKTHBHo OTpajKaTenbHoe h/ih nnHHbi BonHbi nepBoro jia3epa h 
npo3pa^Hbie nnn nnHHbi BonHbi BToporo na3epa 3epKaxia, KOTopbie pacnojroaceHbi Ha 
onTHMecKHX ochx nepBoro h BToporo na3epoB, cootbctctbchho ycTaHOBneHHbie Ha 
onTHuecKOH och BToporo na3epa, (J)OKycHpyionjyio CHCTCMy h onTHMecKoe bohokho c 

HaKOHeMHHKOM, BblXOH, KOTOpOIX) HEHHeTCH OnTHMeCKHM BblXOHOM yCTpOHCTB a, 

OTjiHMaiomeecH tcm, mto b Hero BBeneH TpeTHH HMnynbCHbiH na3ep, onTHMecKan ocb 
KOToporo napannenbiia onTHMecKHM ochm HByx flpyrnx na3epoB, a Ha ero och 
ycraHOBneHo OTpa^aTeribHoe 3epKano, npHMeM OTpaacaTenbHbie 3epKana ycTaHoaneHbi c 
B03M0?KH0CTbK) BbiBona hx H3 xona H3nyMeiiHH, a na onTHMecKOH och BToporo jia3epa 3a 
ceneKTHBHbiM 3epKanoM ycTaHOBneno BTopoe ceneKTHBHo oTpaacaTenbHoe nnn nn HHbi 
BonHbi TpeTbero na3epa h npo3paMnoe j\nn h/ihh bojih nepsoro h BToporo na3epOB 
3epKano, onTHMecKH conpHJKeimoe c OTpa?KaTenbHbiM 3epKanoM, ycraHoaneHHbiM Ha 
onTHMecKoii och TpeTbero na3epa, <J>OKycHpyiomeH chctcmoh h bxohom onTHMecKoro 
BOJioKHa, pacnojio?KeHHbix na och BToporo na3epa, KpOMe Toro, Ha Ka^cnon H3 ocen 
nepBoro u TpeTbero na3epoB nocnenoBaTenbHo no xony H3nyMeHHH pacnono>KeHbi 
4>oKycHpyioii;aH cncreMa h onTHMecKoe bojiokho c HaKOHeHHHKOM, Bbixonbi Koropbix 
51BHHIOTCH ^pyrnMii oiitmmcckmmh Bbixo^aMii ycrrpoHCTBa, CHa6»ceHHoro TaK^ce XOTH 6bl 

OflHHM npHeMHHKOM HH^OpMai^HH O COCTOHHHH 6H0n0rH^eCK0H TKaHH, BXOfl KOTOpOIX) 

Bbino/iHen njiH conpnxceHHH c mcctom bo3^chctbhh Ha TKaHb, a Bbixon, coe^HHeH c 
bxo^om 6noKa ynpanneHHH, Bbixonbi KOToporo coe^HHeHbi c BbixonpM aneKTpoHHbix 
KniOMeH, ycTaHOBneHHbix b uennx coe^HHeHHH Ka^K^oro na3epa c 6jiokom nHTaHHH. 

3. YcTpofiCTBO no nn.l h 2, OTntmaioii^eecH TeM, mto npneMHiiK HH^opMainiH o coctohhhh 
6nonorHMecKOH TKann BbinonHen b BH^e cneKTpoaHanH3aTopa b o6jiacTH 200 1500 hm, 
bxoa KOToporo BbinojiHeH nrrn onTHMecKoro conpn jkchmh c mcctom B03neHCTBHH Ha 
TKaiib, h cocTOHu;ero H3 ^HcnepcnoHHoro 3/ieMeHTa, jikhchkh ^OTo^eTeKTOpOB h 
3/ieMciiTa cpaBHeHHH. 

4. YcTpoHCTBO no nn.l h 2, OTHH^aiomeecH TeM, mto npneMHHK HH4>opMai;HH o coctohhhh 
6nonornMecKOH TKaHH BbinonHeH b BHne 4 )OT03JieKT P wliecKoro npneMHHKa 
Hii(J)paKpacHoro H3nyMeHiiH, bxoh, KOToporo BbinonHeH rjih onTHMecKoro conpnaceHHH c 
MecroM B03AefiCTBHH Ha TKaHb nocpe^CTBOM noBopoTHoro 3epKana, pacnonoxceHHoro Ha 
onTHMecKoii och na3epa MeHcny Bbixo^HbiM 3epKanoM na3epa h ^OKycHpyron^eH chctcmoh, 
wepe3 4> IJLribT P c nonocofi nponycKaHHH, HCKjiioHajoii;eH nona^aHHe Ha npneMHHK 
H3nyMeHHH na3epa. 
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5. YcTpoMCTBO no nn.l w 2, ot/i m m aiomeecn TeM, mto npneMHHK HH^opManjui o coctohhhh 
6MononiMecKOH TKaHH BbinonHeH b Bi^e aKycTHMecKoro npneMHHKa, ycraHOBjieHHoro 
tskhm o6pa30M, uto HanpaBneHHe ero MaxcMMajitHOM MyBCTBHTen bhocth cocTaBJiHeT c 
HanpaaneHHeM onTMuecKoii och Ha Bbixone HaKOHeuHMKa yron a , ynoBjieTBopHioiUHM 
ycnoBMK) A1 ° < d < 8B ° 6. Yctpohctbo no nn.l h 2, OTjiHMaiomeecH TeM, mto 

aneKTpoHHBiM kjiiom BbinonHeH b Bwne nonynpoBonHMKOBoro hjih 3JieKTpoBaKyyMHoro 
nepeicniOMaTenH. 

7. ycTpoHCTBO no nn.l h 2, OTJiHMajomeecH tcm, mto oho ^ononHHTenbHO CHa6aceHO 
chctcmom opouieHHH 30Hbi o6pa6oTKH, cocTOflmew H3 pe3epByapa n/in Bpnbi c bo^hhbim 
HacocoM h B03 ) nyniHoro KOMnpeccopa, cooTBercTByioiuHe bbixo^bi KOToptix ofybenHHenbi b 
HaKOHeiiHHKax m hbjihiotch Hppwrai;HOHHi>iMH Bbixo^aMH ycTpowcTBa, a Branynmbifi 
KOMnpeccop b Mecre coe^jH hchhh c BosnyxonpoBOflaMH CHa6xceH aneKTpoMarHHTHbiMH 
KJianaHaMH, no^KJiwueHHbiMM k Bbixo^aM 6noKa ynpaanenitH. 
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